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Background of the Invention : 
Field of the Invention : 
The invention relates to a device for locking interconnected 
housing parts of a multi-part housing for electric and 
electronic components and to a multi-part housing. 

Housings for electric and electronic components, in particular 
housings for telecommunications systems', serve for protecting 
the electric and electronic components against damage and 
contamination and also against unauthorized intervention, 
which may destroy or functionally impair the electric or 
electronic components or even the entire system. 

German Utility Model No. DE 92 03 115 Ul discloses a housing 
for a telecommunications system in the form of a private 
branch exchange and includes a bottom housing part for 
accommodating the electronic components and terminals as well 
as a covering shroud which is secured against unauthorized 
opening. In order to avoid the situation where the covering 
shroud can only be opened by a special tool, the covering 
shroud, on one longitudinal side, has latching elements which 
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interact with complementary latching elements of the bottom 
part and lock the covering shroud, once placed in position, on 
one longitudinal side. 


On the opposite longitudinal side, the bottom part has a 
resilient blocking hook which is oriented in the direction of 
the inside of the associated covering- shroud side wall and, 
once the covering shroud has been pushed on, penetrates into 
an inner recess of the side wall and locks the covering 
shroud. The blocking hook also has a lug provided with an 
opening, while the bottom part, in the region of the lug, has 
an opening which allows a tool to be introduced into the 
opening of the lug, with the result that the blocking hook can 
be levered out of the recess and releases the covering shroud. 


The known device for connecting and locking a covering shroud 
to a bottom housing part is a configuration that requires a 
high outlay and requires comparatively laborious handling for 
unlocking the covering shroud, using a tool which is necessary 
for this purpose. In addition, the known locking device is 
only suitable for respectively intended housing sizes and 
shapes, since precise coordination is necessary between the 
blocking hook and the opening in the bottom housing part. 
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Summary of the Invention : 

It is accordingly an object of the invention to provide a 
device for locking housing parts that are connected to one 
another which overcomes the above-mentioned disadvantages of 

5 the heretofore-known devices of this general type and which is 
easy to produce and install, and which is suitable for 
universal use for different housing sizes and shapes, and the 
locking of which can be blocked easily and reliably and 

* without the use of special tools. 
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With the foregoing and other objects in view there is 
provided, in accordance with the invention, in combination 
with a multi-part housing configured to accommodate electric 
components and electronic components, the multi-part housing 
having a first housing part and at least a second housing 
part, the first housing part having an opening formed therein 
and being connectable to the second housing part, a device for 
locking the first housing part and the second housing part to 
one another, including: 


20 


a locking element inserted into the opening of the first 
housing part, the locking element being configured to be 
movable between a locking position and an unlocking position; 


-3- 




DTW-162 


the locking element, if in the locking position, connecting 
the first housing part to the second housing part in a form- 
locking and/or a force -locking manner; 

the locking element, if in the unlocking position, releasing a 
connection between the first housing part and the second 
housing part; and 


a blocking element connected to the locking element, the 
blocking element blocking the locking element from being 
adjusted at least in the locking position. 

in other words, a device for locking interconnected housing 
parts of a multi-part housing for electric and electronic 
components, having a locking element which is inserted into an 
opening of a first housing part and, in a locking position, 
connects the first . housing part to at least a second housing 
part in a form-fitting and/or force-fitting manner and, in an 
unlocking position, releases the connection between the first 
and second housing parts, wherein the locking element is 
connected to a blocking element, which blocks the 
adjustability of the locking element at least in the locking 
position. 

The solution according to the invention is easy to produce and 
install since it is not necessary to keep to specific 
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tolerances and the locking and blocking functions are 
separated from one another. On account of its straightforward 
mechanism, the locking and blocking device according to the 
invention can be used universally for different housing sizes 
5 and shapes, and the locking can be blocked easily and reliably 
without special tools being required, since separating the 
locking and blocking functions makes it possible for the 
locking device to be blocked only in certain positions, in 
which the housing parts either are fully locked or, for 
separation of the housing parts, are fully unlocked. Likewise 
on account of the functions being separated, it is possible 
for the blocking device to be configured such that it can be 
operated without special tools, although the blocking function 
cannot be eliminated by unintended handling. 
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The locking element is preferably inserted into a slot-like 
opening of the first housing part in a form-locking manner, 
such that it can be displaced in the longitudinal direction, 
while the blocking element brings parts of the locking element 
into force-locking abutment against sections of the lateral 
borders of the opening of the first housing part, the borders 
running essentially parallel to one another in the 
displacement direction of the locking element. 


25 A device for blocking the possible displacement of the locking 
element at least in a force-locking manner allows the locking 
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element to be blocked in each position on its displacement 
path within the opening of the first housing part and ensures 
a straightforward configuration of the blocking element for 
performing the blocking function. 


The locking element preferably has an actuating surface, which 
butts against the outer wall of the first housing part, and a 
sliding and arresting body, which engages through the opening 
of the first housing part and is configured, in particular, as 
a hollow body with sliding elements which butt against the 
lateral borders of the opening in the first housing part and 
are part of wall sections of the sliding and arresting body 
which run parallel to the lateral borders of the opening of 
the first housing part. 


This configuration of the locking element allows a 
straightforward configuration and connection of the locking 
element to the relevant housing part and provides for 
straightforward and space-saving accommodation of the blocking 

element . 


For this purpose, the wall sections of the sliding and 
arresting body can be moved perpendicularly to the 
displacement direction, while, in the locking position, the 
blocking element, inserted into the locking element, brings 
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the sliding elements of the movable wall sections into force 
locking abutment against the lateral opening borders. 


In order to enhance the blocking action and to ensure that the 
blocking function can only be activated in defined positions 
of the locking element, in particular in the locking and 
unlocking positions, the movable wall sections of the sliding 
and arresting body are provided with latching protrusions such 
that, when the sliding and arresting body is plugged into the 
opening of the first housing part, the movable wall sections 
slide along the lateral opening borders and, once the latching 
protrusions have been overcome, the locking element is 
connected to the first housing part in a form-locking manner 
and the sliding elements butt against the lateral opening 
borders, with the result that the sliding elements, configured 
as sliding webs, in predetermined positions of the locking 
element, latch in notches of the lateral borders of the 
opening in the first housing part. 


It is preferable for the sliding webs to be provided in the 
center of the locking element, and for the notches to be 
provided in the lateral opening borders, such that, in the 
locking and unlocking positions of the locking element, the 
sliding webs latch into the notches. 
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In order to allow straightforward operation of the blocking 
element and, at the same time, to rule out unintended and 
unauthorized opening of the housing, or to make it more 
difficult, there is provided in the actuating surface of the 
locking element an adjusting part, which belongs to the 
locking element, configured as a rotary locking device, and a 
rotary pin of the blocking element, the pin projecting 
perpendicularly from the actuating surface of the locking 
element, is provided with lateral clamping webs which, by 
rotation of the adjusting part, can be brought into abutment 
against the movable wall sections of the sliding and arresting 
body. 


In order to rule out incorrect operation of the blocking 
element by the latter being actuated in non-defined positions, 
the adjusting part of the rotary locking device can only be 
brought into the locking position of the locking device when 
the sliding webs have been latched into one of the notches of 
the lateral borders in the housing opening. 


In order to provide a pleasing appearance, and to avoid a 
locking device which projects from the housing wall, the 
actuating surface of the locking element is inserted into a 
depression of those wall sections of the first housing part 
which are adjacent to the opening. 
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The same purpose is served by a depression which is located in 
the actuating surface of the locking element and is intended 
for accommodating the adjustment part of the blocking element, 
the adjusting part being configured in the form of a circular 
disk and being provided with a centrally provided actuating 


slot or web. 


in order to ensure easy installation of the locking and 
blocking elements, and to assign the locking element and the 
blocking element to one another in a defined manner, the 
actuating surface of the locking element has a keyhole opening 
for accommodating the rotary pin and the clamping webs of the 
blocking element, the keyhole opening being aligned diagonally 
in relation to the movable wall sections of the locking 


element . 


For straightforward installation of the locking and blocking 
elements, use is made of a configuration of the blocking 
element which does not require prior alignment of the blocking 

) element in relation to the locking element in order to connect 
the two parts to one another. For this purpose, the underside 
of the adjusting part has at least one nose which is aligned 
with the clamping webs, which project from the rotary pin on 
opposite sides to one another, and, in order to accommodate 

5 the adjusting part, the depression of the actuating surface 

contains a groove which is in the form of part of a circle and 
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in which the nose on the underside of the adjusting part 


engages 


Also provided in the part-circle groove is a web which 
subdivides the part-circle groove into an insertion region, 
which is essentially aligned with the keyhole opening and is 
intended for the nose, and an adjusting region for the 
blocking element, the web having an oblique surface, which is 
directed toward the insertion region, and a vertical surface, 
which is directed toward the adjusting region, such that, once 
the blocking element has been inserted into the locking 
element and the web has been overcome, the blocking element 
can be adjusted by the angular extent of the adjusting region 
between the locking and the unlocking positions. 

This configuration of the accommodating surface of the locking 
element in conjunction with the configuration of • the blocking 
element makes it possible for the blocking element to be 
inserted in any desired alignment into the locking element, 
the keyhole opening of the locking element, in conjunction 
with the clamping webs of the blocking element, predetermining 
the insertion direction, although the alignment of the 
blocking element is arbitrary. 

Since, according to a further feature of the invention, the 
clamping webs of the adjusting part are spaced apart from the 
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underside of the adjusting part at least by the extent of the 
depth of the keyhole opening of the actuating surface, it is 
the case that, following slight rotation of the blocking 
element, by virtue of the web being overcome, the blocking 
element is brought into a ready- to- function position and is 
connected reliably to the locking element. 

in order for it to be possible to feel when the locking and 
the unlocking positions have been reached, the two end 
positions are defined by rounded protrusions within the 
adjusting region. 

The second nose on the underside of the adjusting part of the 
blocking element, the nose not engaging in the adjusting 
region, is provided in a freely movable manner in an idling 
region in the actuating surface of the locking element, and 
thus has no function, without obstructing the action of the 
blocking element. 

0 Finally, in order to facilitate the displacement of the 
locking element, finger hollows which are adjacent to the 
depression for accommodating the adjusting part of the 
blocking element are provided in the actuating surface of the 
locking element. 


According to another feature of the invention, the depression 
in the actuating surface has a further groove formed therein, 
the further groove is configured as a continuous, part- 
circular groove for accommodating the second nose disposed 
diametrically opposite from the first nose, and the locking 
element has separating webs for separating the groove from the 


further groove 


According to yet another feature of the invention, the 
actuating surface of the locking element has finger hollows 
formed therein, the finger hollows are disposed adjacent to 
the depression accommodating the adjusting part of the 
blocking element. 

With the objects of the invention in view there is also 
provided, a multi-part housing configuration, including: 

a first housing part and at least a second housing part, the 
first housing part having an opening formed therein and being 
, connectable to the second housing part; 

a locking element inserted into the opening of the first 
housing part, the locking element being configured to be 
movable between a locking position and an unlocking position; 
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the locking element, if in the locking position, connecting 
the first housing part to the second housing part in at least 
one of a form- locking and a force -locking manner; 

the locking element, if in the unlocking position, releasing a 
connection between the first housing part and the second 
housing part; and 

a blocking element connected to the locking element, the 
blocking element blocking the locking element from being 
adjusted at least in the locking position. 


Other features which are considered as characteristic for the 
invention are set forth in the appended claims. 

Although the invention is illustrated and described herein as 
embodied in a device for locking interconnected housing parts 
of a multipart housing, it is nevertheless not intended to be 
limited to the details shown, since various modifications and 
structural changes may be made therein without departing from 
the spirit of the invention and within the scope and range of 
equivalents of the claims. 

The construction and method of operation of the invention, 
however, together with additional objects and advantages 
thereof will be best understood from the following description 
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of specific embodiments when read in connection with the 


accompanying drawings 


Brief Description of the Drawings : 

Fig. 1 is a perspective view of a modular-construction housing 
ording to the invention for a telecommunications system; 


acc 


Fig. 2 is a side view of the bottom housing part; 


Fig. 3 is a perspective view of the inner side of a side part 


of the covering shroud; 


Fig. 4 is a plan view of the covering- shroud opening for 
accommodating the locking and blocking elements according to 


the invention; 


Fig. 5A is a perspective view of a blocking element according 


to the invention; 


Fig. 5B is a perspective view of a locking element according 


to the invention; 


Fig. 6 is a perspective view of the locking element according 


to the invention; 
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Figs. 7 to 10 are plan views of the locking element according 


to the invention; 


Fig. 11 is a perspective view of the blocking element 
according to the invention; and 


Figs. 12 to 14 are plan views of the blocking element shown in 


Fig. 11. 


Description of the Preferred Embodiments: 

Referring now to the figures of the drawings in detail and 
first, particularly, to Fig. 1 thereof, there is shown a 
perspective view of a housing 1 for a telecommunications 
system for accommodating and covering electric and electronic 
components 202 which connect lines and terminals. The housing 
1 includes a housing base or bottom housing part 2, which has 
appropriate openings or protrusions for an optional wall 
fastening of the housing 1. The housing base 2 may be 
connected to a module frame, for example a 19- inch or ETSI 
(European Telecommunications Standards Institute) module 
frame, for accommodating the electric and electronic 
components, in particular for accommodating plug- in cards with 
electronic components provided thereon, plug-in sockets and a 
retaining device for a power supply. 
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in order to cover the subrack or module frame, connected to 
the housing base 2, and the plug connectors, electric and 
electronic components and the power-supply configuration, use 
is made of a covering shroud 3 which is positioned on the 
housing base 2, preferably in a form- locking manner, and is 
connected to the housing base 2. In order to lock the 
connection between the housing base 2 and the covering shroud 
3, use is made of a locking element 4, which can be inserted 
into an opening of the covering shroud 3 and is connected to a 
blocking element 7 for blocking the position of the locking 
element 4, preferably in the locking or unlocking position, 
between the covering shroud 3 and the housing base 2. 

The locking and blocking elements 4, 7 may optionally be 
fitted on one side wall of the covering shroud 3 or on both 
side walls and/or also on the front side or the underside or 
top side of the housing 1 if the housing base 2 has a 
corresponding possible connecting device into which the 
correspondingly provided locking element 4 can engage in a 
form-locking and/or force-locking manner. A form-locking or 
form- fitting connection is one which connects two elements 
together due to the shape of the elements themselves, as 
opposed to a force-locking connection, which locks the 
elements together by force external to the elements. 
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in the exemplary embodiment illustrated here, in order to 
arrest the covering shroud 3 and connect it to the housing 
base 2, a connecting element 4 is provided on both sides of 
the covering shroud 3, the connecting element, in the locked 
5 state of the covering shroud 3 and housing base 2, in the case 
of a side part of the housing base 2 configured according to 
Fig. 2, engaging behind an undercut 20 of the side part. For 
unlocking purposes, the locking element 4 is moved out of the 
undercut 20, with the result that the covering shroud 3 can be 

IJ removed from the housing base 2. 
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The locking element 4 is provided in a depression 31 which is 
1 in the form of a hollow in the side part of the covering 
I* shrou d 3 and encloses an opening 30 through which 
| corresponding locking parts of the locking element 4 are 

plugged, the elements, in order to lock the covering shroud 3 
and housing base 2, coming into engagement with the undercut 
20 of the side part of the housing base 2. 

20 Fig. 4 is a detailed view of that region of the side wall of 
the covering shroud 3 which serves for accommodating the 
locking element 4 and blocking element 7. The opening 30, 
which is provided in the hollow or depression 31, has two 
parallel lateral opening borders 32, 33 which, by way of end 
25 borders which are not designated specifically, form the 

opening 30. Provided in the lateral borders 32, 33 of the 
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opening 30, located opposite one another, are in each case two 
notches 34, 35 which - as is illustrated hereinbelow - serve, 
in conjunction with a sliding web of the locking element 4, 
for the latching in of the locking element 4 in predetermined 
positions along the displacement path of the locking element 4 
in order to define the locking and unlocking positions. 

The depression or hollow 31, in conjunction with the 
corresponding shaping of an actuating surface of the locking 
element 4, makes it possible for the locking and blocking 
devices to terminate flush with the outer wall of the covering 
shroud 3, with the result that there are no projecting parts 
spoiling the overall appearance and unintended damage to the 
locking and blocking devices is avoided. 

The following description of the construction and of the 
functions of the locking element 4 and of the blocking element 
7 is provided with reference to all of Figs. 5A to 14, which 
illustrate the relationship between the locking element 4 and 

0 the opening 3 0 in the wall of the covering shroud 3, on the 
one hand, and the locking element 4 and the blocking element 

• 7, on the other hand, as well as configuration details of the 
locking element 4 and of the blocking element 7. 

!5 The locking element 4 has an actuating surface 5 whose outer 
contour is adapted to the depression 31 in the side wall of 
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the covering shroud and allows the locking element 4 to be 
displaced longitudinally within the depression 31. In order 
for the locking element 4 to be displaced longitudinally, use 
is made of finger hollows 51, 52 in the actuating surface 5, 
between which a circular depression 50 is provided in order to 
accommodate an adjusting part 8 of the blocking element 7. 
Provided centrally within the circular depression 50 is a 
keyhole opening 53, through which it is possible to plug a 
rotary pin 9 with clamping webs 91, 92 of the blocking element 
7 provided diametrically opposite one another. 

The depression 50 in the actuating surface 5 of the locking 
element 4 has a first groove 54, 55 in the form of part of a 
circle and a second groove 56 in the form of part of a circle, 
the grooves being separated from one another by separating 
webs 501, 502, with the result that, between the separating 
webs 501, 502, the line of symmetry runs between the first and 
second grooves 54, 55 and 56, respectively. 


20 Provided in the part-circle groove 54, 55 is a web 57, which 
divides up the groove 54, 55 into an insertion region 54 and 
an adjusting region 55. On the underside of the adjusting part 
8 of the blocking element 7, protrusions and/or noses 81, 82 
are provided opposite one another on the borders of the 

25 adjusting part 8, and are provided in one plane in relation to 
the clamping webs 91, 92 on the rotary pin 9 of the blocking 
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element 7. As a result, when the blocking element 7 is 
inserted into the depression 50 of the actuating surface 5 of 
the locking element 4, on account of the alignment of the 
keyhole opening 53 in the depression 50 and of the 
corresponding assignment of the clamping webs 91, 92 of the 
blocking element 7, in each case one of the two noses 81, 82 
engages in the insertion region 54, while the other nose 

» 

engages in the part-circle groove 56. 

If the adjusting surface 8 of the blocking element 7 is 
inserted flush into the circular recess 50 of the actuating 
surface 5, the clamping webs 91, 92 are located with their top 
end, directed toward the adjusting surface 8, somewhat beneath 
the keyhole opening 53. By rotation of the blocking element 7, 
for example with the aid of a slot 80 provided in the 
adjusting surface 8, the nose 81 or 82 of the blocking element 
7, the nose being located in the insertion region 54, is 
raised by sliding along an oblique surface 570 of the web 57, 
wherein, as a result of the rotary movement, the clamping webs 
91, 92 are no longer aligned with the keyhole opening 53 and 
the blocking element 7 is thus prevented from dropping out of 
the locking element 4. 


As the rotation of the blocking element 7 continues, the 
relevant nose 81 or 82 springs over the web 57 and passes into 
the adjusting region 55. In this position, it is no longer 
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possible for the blocking element 7 to be removed from the 
locking element 4 since an essentially vertical surface 571 of 
the web 57 prevents the blocking element 7 from being 
correspondingly released from the depression 50 of the locking 


element . 


Provided within the adjustment path of the adjusting region 55 
are protuberance- like elevations 58, 59 which make it possible 
to feel the switching movement and thus the respective end 
positions of the blocking element 7, in which the locking and 


unlocking positions are located. 


The form-locking connection between the locking element and 
the covering shroud 3 is produced by a sliding and arresting 
body 6 of the locking element 4, the body, having a box-like 
shape and being configured as a hollow body, projecting 
perpendicularly from the actuating surface 5 of the locking 
element 4. The sliding and arresting body 6 has two side walls 
which butt against the lateral borders 32, 33 of the opening 
30 in the covering shroud 3 and, by way of a cutout, form 
resilient tongues and/or movable wall sections 61, 62 on which 
latching protrusions 63, 64 are provided, the protrusions 
having oblique surfaces directed toward the bottom end of the 
sliding and arresting body 6 and an arresting surface 
projecting perpendicularly from the movable wall sections 61, 
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When the locking element 4 is inserted into the opening 3 0 of 
the covering shroud 3, the movable wall sections 61, 62 slide 
along the lateral borders 32, 33 of the opening 30 and, when 
the latching protrusions 63, 64 are reached, are pushed into 
the interior of the sliding and arresting body 6 and spring 
back resiliently when the end of the latching protrusions 63, 
64 has been reached and the inner border of the lateral 
opening borders 32, 33 thus butts against sliding webs 65, 66 
of the movable wall sections 61, 62. With this positioning, 
the locking element 4 is connected to the wall section of the 
covering shroud 3 in the region of the opening 30 and/or of 
the depression 31 in a form-locking manner. This connection 
can be released merely by the two movable wall sections 61, 62 
being simultaneously pushed into the interior of the sliding 
and arresting body 6. 


Once the locking element 4 has been connected to the side wall 
of the covering shroud 3 in a form- locking manner, the locking 
element 4 can be displaced in the longitudinal direction 
within the depression or hollow 31 of the side wall of the 
covering shroud 3, the sliding webs 65, 66 each engaging with 
latching action in the notches 34, 35 of the lateral opening 
borders 32, 33 upon reaching an end position of the actuating 
surface 5 of the locking element 4 in relation to the 
depression or hollow 31 and/or when one of the two end edges 
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spending end border of the opening 30. 


The blocking element 7, inserted into the actuating surface 5 
of the locking element 4, can be adjusted within the limits 
which are predetermined by the end stops of the adjusting 
region 55 and in which one of the two noses 81, 82 on the 
underside of the adjusting part 8 of the blocking element 7 
strikes against the vertical surface 571 of the web 57 and/or 
the vertical surface which belongs to the elevation 502, and 
is not designated specifically. 

Locking of the locking element 4 in order to block the 
longitudinal displacement of the same, however, is only 
possible when the locking position of the locking element 4 
has been reached and the sliding webs 65, 66 latch into the 

■ 

corresponding notch 34, 35 in the lateral borders 32, 33 of 
the opening 30. It is only in this position that the clamping 
webs 81, 82 of the blocking element 7 can be pushed against 
the inner surfaces of the sliding and arresting body 6 to such 
an extent that the nose 81 or 82 overcomes the protuberance- 
like protrusion 59 and thus blocks the locking element 4 in 
the locking position. 

in the same way, the unlocking position, in which the nose 81 
or 82 is located between the protuberance -like elevation 58 
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and the vertical wall surface 571 of the web 57, can only be 
reached when the locking element 4 is located in a position in 
which the sliding webs 65, 66 latch into the correspondingly 
other notches 34, 35 of the lateral borders 32, 33 of the 
opening 30. 


The actuating slot 80 in the adjusting surface 8 of the 
blocking element 7 may also be used to give a visual 
indication of the respective unlocking or locking position, 
the slot being aligned longitudinally in relation to the 
actuating surface 5 of the locking element 4 in the unlocking 
position and running perpendicularly thereto in the locking 
position. 


In order to rotate the blocking element 7 it is possible to 
plug, for example, a coin into the actuating slot 80, with the 
result that no special tools are necessary for the locking, 
and blocking the locking, between the covering shroud 3 and 
the housing base 2. Instead of an actuating slot 80, use may 
also be made of a corresponding web projecting from the 
adjusting surface 8, with the result that the blocking element 
7 can be rotated by the thumb and forefinger. 


The invention is not restricted to the preferred exemplary 
embodiments specified above, because a number of variants 
which make use of the solution illustrated in the drawing and 
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description, even fundamentally different types of 
configurations, are possible in accordance with the invention. 


